Introduction
Human kidneys are paired retroperitoneal organs situated on the posterior abdominal wall, one on each side of the vertebral column at the level of T 12 to L 3 vertebrae. 1,2 They excrete toxic waste products 2, 3, 4 and secrete some hormones. 5, 6 At birth, the kidneys have a lobulated appearance but the lobulation disappears during infancy. 7, 8 The increase in kidney size after birth results mainly from the elongation of the proximal convoluted tubules as well as an increase of interstitial tissue. 8 The normal kidney is typically 10 to 12 cm in vertical dimension, 5 to 7 cm in transverse width and approximately 3 cm in anteroposterior thickness. 9 The normal kidney measures about 12x6x3 cm. 10 Average measurements of each kidney are -length 11 cm, breadth 6 cm, thickness 3 cm. 2, 11, 12 According to Moore and Dalley 1 each kidney was 10 cm in length, 5 cm in breadth and 2.5 cm in thickness. Again the size in females tends toward the lower ends of these measurement ranges, but these dimensions are related more to overall body size rather than to sex with smaller individuals having generally smaller kidney than larger individuals. The kidneys are larger relative to body size in children. 9 Measurements made with ultrasound are generally less than those made by radiography. According to ultrasonography in adult the length extends upto 12 cm and not less than 9 cm; the width is normally 4-6 cm but may vary a little with the angle of the scan; the thickness extends upto 3.5 cm but may vary a little with the angle of the scan. 13 Renal mass increases from birth to third and fourth decades 14 and declines approximately a fifth between fourth and eighth decades of life. 15 Age is a biologic process the effect of which is the gradual loss of functioning cells that do not have the ability to divide even in those persons who are fortunate enough to be spared from disease related tissue changes. 14 This is supported by the report of Sultana 16 and Alam 17 that the values of gross morphological parameters reach to their highest level by the age of 20-25 years than remain unchanged for 30-35 years and finally become progressed accordingly, particularly after 40 years of age which may be a reflection of senile changes of kidney.
Available articles are the evidences that human kidney have been widely studied in different races by various investigators. By studying kidney of different age groups, it is found that there are considerable structural and functional changes. These studies show normal growth process as well as degenerative changes after certain age. 9, 14, 15, 16, 17 But regarding three dimensional morphological study of kidney, very few research works have been performed on kidney collected from Bangladesh. In our country, we depend on the data of Western people published in textbook and literature. So this study was intended to evaluate the length, breadth and thickness of kidney with its changes in different age groups.
Materials and Methods
The present study was performed on 70 (seventy) kidneys of both sexes and both sides in the Department of Anatomy of Mymensingh Medical College. The samples were collected from unclaimed fresh dead bodies that underwent routine postmortem examination in the morgue of the Department of Forensic Medicine, Mymensingh Medical College from January 2004 to June 2005. Kidneys of decomposed case, poisoned cases, kidneys with gross anatomical anomalies and known renal were excluded. The collected samples were divided into three age groups ( Table-I ). The samples preserved in 10% formol saline were washed to avoid irritation of the eyes and nasal mucosa. Then the samples were taken in metallic tray and the surrounding fat and other unwanted structures were removed carefully. After that length, breadth and thickness of each kidney were measured with the help of a slide caliper, graduated in cm. Fractions of cm were measured with vernier scale, graduated in mm for more accurate measurements. The length was measured from the upper to the lower pole. The breadth and thickness were measured in the smooth middle portion of the kidney at the level of hilum. The average measurements of the East Pakistani human right and left kidneys were 9.8 cm and 9.9 cm respectively in length, 4.8 cm and 4.6 cm respectively in breadth at the hilum and 3.5 cm and 3.7 cm respectively in thickness. 18 The left kidney may be 1.5 cm longer than the right, it is rare for the right kidney to be more than 1 cm longer than the left. 2 The size of kidney is slightly smaller in the females. 9 This study doesn't include sex or side specific comparison of size of the kidney. Mullick 18 and Sultana 16 made an anatomical study on kidney of East Pakistani and Bangladeshi people respectively where no statistically significant difference was observed between sexes (i.e. male & female) and laterality (i.e. right and left) which was also correlated with the findings reported by Walsh 9 . So established data showed, there were negligible differences in length, breadth and thickness between two kidneys of one individual as well as two sexes of same age. Because, the kidney size is being more dependent on individual's body built 9 .
In this study, group B presented with maximum mean three dimensional features of kidneys whereas group A found to show the lowest. The mean differences in these external dimensions among the groups were statistically significant. These findings indicate that the peak values of length, breadth and thickness of the kidney is confined to middle age group (up to 35 years) and the smaller values being observed at younger (up to 15 years) as well as elderly (up to 60 years) age groups. This is supported by the reports of Sultana 16 & Alam 17 that the length, breadth and thickness of the kidneys increase with increasing age up to 35 years and gradually decrease after 40 years, which may be a reflection of senile changes of the kidney and was similar with the observation reported by McLachlan 15 . Renal mass increases from about 50 gms at birth to more than 400 gms during the third and fourth decades. 14 From this finding, it may be inferred that-at early period of life kidney size remains small. So in our study, presenting lowest values of these external dimensions at the younger age group could be explained by the relation of kidney size to one's body built; with smaller individuals having generally small kidney than larger individuals 9 .
In this present study, the average length, breadth and thickness of the kidneys in different age groups were established as well as the changes of these external dimensions among the age groups had been identified. The cause of increase or decrease of these external dimensions of kidney at different periods of life might be related to the increase or decrease of body size with age.
